There is an emerging class of nanospacecraft thrusters under development that use colloids or nanoparticles that can be charged either positively or negatively to provide thrust. An issue to be examined is how to adequately neutralize both the spacecraft and the emitted beam. We initially focused on the capabilities of the nanoparticle field extraction thruster (NanoFET) to self-neutralize (although it applies to colloidal systems as well). The NanoFET system operates by expelling either positively or negatively charged nanoparticles through a gridded structure. This ability to charge nanoparticles to either polarity offers the flexibility to also use the nanoparticles to neutralize the system, which has been previously examined. Most common electric propulsion systems only emit positively-charged ions, which requires that electrons are also emitted, often through the use of hollow cathodes or other electron emitters. These neutralization techniques all reduce efficiency. If NanoFET did not need a separate system to be neutralized, then there would be no loss of efficiency.
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Previously, we have explored two approaches for charged particle thruster neutralization: spatially and temporally separated oppositely charged populations of nanoparticles 1 . Both solutions would result in equal amounts of both charged populations being emitted, in theory resulting in a charge neutral spacecraft as well as a net neutral beam. However, in reality, when dealing with such large, heavy, equally "massive" particles of opposite polarities, it is difficult to get them to interact in a relatively short time span and selfneutralize 1 . On the other hand, at the relatively low power levels that a nanospacecraft will be operating at, in the range of 25 W at a 50% duty cycle, it is quite possible that a singly charged beam will be running at a low enough current to provide the propulsion needed as well as be sufficiently neutralized by the ambient space plasma thus negating all detrimental effects of a charged spacecraft and charged beam.
In this presentation, we briefly discuss the NanoFET system, as well as previous attempts to self-neutralize using oppositely charged particles. In addition, there is an in depth analysis, including simulations using OOPIC PRO TM , of a singly charged beam being emitted into an ionospheric plasma which neutralizes the emitted beam as well as the spacecraft. We examine at what plasma densities and thus altitudes certain emitted currents will be properly neutralized.
